properties and is slowly converted to a monovalent state [1, 3] . Consequently, Tl(I) is 54 the most commonly occurring species of thallium in most natural environments [9] . 55 Thallium is a highly toxic element, and has been called "the element being 56 cursed at birth" [10] . It is more acutely toxic to mammals than more common heavy The removal efficiency (R, %) of thallium ion from aqueous solution was 148 obtained using: 
is the concentration of thallium after desorption.
170
After desorption, the TNTs were separated and immersed into 0.2 M NaOH 
Characterization methods

175
The morphology of the TNTs before and after adsorption was analyzed using is the Freundlich constant related to adsorption capacity and n is the heterogeneity 274 factor indicating the adsorption intensity of the adsorbate.
275
The adsorption isotherms are shown in Fig.4 , and the corresponding parameters 276 are listed in 
G = H T S
Δ Δ − Δ ,(17)
324
where Kc is the equilibrium constant for the metal ions, R (J mol -1 K -1 ) is the ideal gas 325 constant, and T (K) is the absolute temperature. In the XRD patterns (Fig.7) was an exothermic process, causing damage to the interlayer structure of the TNTs.
326
409
Besides, Tl(OH) 3 precipitates were also blocked in the interlayers (Fig.1c) , so that exchange occurs (Fig.9a) (Fig.9b) . However, co-precipitation of Tl(OH) 3 and TNTs is the primary mechanism 439 at high initial concentration (Fig.9c) . and Ca 2+ slightly decreased the adsorption capacity of Tl(I) and Tl(III), indicating that 
Reuse of TNTs
